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DESCRIPTION 

Thi. invention relates to security devices, 
particularly to ..device used to identify the po.ition or 
» loc.tion of . movable object, such as an .utomobile. 
appliance, painting, or even a child. 

Major crime problems in the United States 
include the theft of valuable movable objects, .uch a. 
automobile, .nd the like, .nd missing children. In 
general when taken, these objects do not leave . trail by 
which the object can be traced or tracked. Furthermore 
the object, .ust be visually identified, which .eans that 
they -ay be hidden or their appearance altered to prevent 
retrieval. 

In the past various protection systems have 
been provided to protect automobiles and other such items 
from theft. These systems have, in general, initiated an 
alarm, such as . «iren or flashing light, to alert per- 
son, nearby of an unauthorised entry or movement of the 
item, notwithstanding .uch alarm-type .ecurity .y.tems, 
thefts and unauthorised takings have continued. 

Other systems have been disclosed in which an 
electromagnetic signal, such as . radio .ignal, is sent 
from a vehicle which has been broken into to a special 
group of antennae located throughout an area, which then 
transmit, the .ignal to a police station. Based on the 
prosimity of the vehicle to an antenna, an approximation 
of the vehicle', position i. made. However, .uch a 
system requires a special group of antennae to receive 
the signal and does not provide accurate information as 
to the specific location of the vehicle. 

In other system., the position of a vehicle is 
to be determined by use of a gyroscope and an odometer. 
See, for example, O.S. Patents Ho. 4,024,493 and 
4,139,889. However, gyroscopes may drift so that direc- 
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tlon.l accuracy ..y vary. Further»ore, reliance en the 
«*~t.r ..y not be reliable .ince the wheel, to which 
the odo»eter i. connected can .lip or the vehicle ,a7be 
-ovea by towing without ch.„ 9 i ng the odon,et ^ ' * 

r;:::::;:t:: fo ™' tien - to the ~- - 

U.S. Patent. No. 3.644.883 and 3 718 8Q0 a- , 
•long a predetermined route. 

r.f.,,^ ""i"' 1 ™ 1 .y.t~.. 
b.M.. .hip.. .„,,.„„, „ htcl ., f Me ^ 
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the po.i t *L he T e ° f n8Vl9atiOMl "tellite. to identify 
the position of an automobile i. di.clo.ed *„ ., e „ 
HO. 4.445.11. and 4.4 59 .« 67 . ln ^ ' ^ 

di.elo..d that a patrol car can deter.ine it. po.ition 
using the united state. Govern-enf. H.v.tar .atellite 
.y.t... 81.il.rly in 4,459.667, . gu id.„c« .y.te- for an 
•uto-otiv. vehicle i. di.clo.ed. which include, a dead 
reckoning . y .te. .„d the «.. of . navigational ..tellite 
•y.te.. However, thl. .y.te« only identifie. the loca- 
tion of the vehicle to the vehicle occupant.. Either 
•y.te. di.clo.ed in ..id patent, provide. « .ecurity 
•yte. for u.e in locating and retrieving .tolen vehicle. 
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or other lteaa. 

It ia an object of thla invention to provide a 
security ay. tea for signalling the un.uthori.ed entry or 
taking of an object, .uch a. . vehicle, and ai,„.lii„ g 
5 the location of the object to a central or base .t.tion. 

It is another object of this invention to 
utili.e e.iatlng eignal-carrying network. f or coamini- 
ction between the vehicle, for .wapl., « nd the etntzml 
station. 

10 Xt is * et •"other object of thi. invention to 

utlli.e the e.isting navigational satellite systeas to 

determine the location of the vehicle. 

Another object of this invention is to provide 

.security ay.te- which will l.. U e a po.ition-loc.ting 
15 .ignal upon an unauthorised entry, uae or taking of the 

vehicle or other itea and as the vehicle aoves. 

These and other object, of this invention will 

becoae apparent fro. the following description and 

appended claias. 

20 There is provided by this invention a systea 

for precisely identifying the position of an object such 
•s, but not Halted to, . vehicle and advi.ing • central 
station of auch position. More specifically, . vehicle, 
tor esaaple, can include a receiver for receiving posi- 

25 tion signals fro. « navigational satellite and converting 
those signals into inforaation as to the location of the 
▼•hide. 

A transaitter will then transi.lt the location 
inforaation, via existing systeas, such as the cellular 
30 telephone ayatea to a central station for processing. 
Thus special signal detecting receivers, signposts, or 
the like, are not required and all coaponents of the 
•ystea Bay be standard off-the-shelf iteas. 

Furthermore, the signal aay be transacted when 
35 there i. an unauthorised entry or aoveaent of the 

vehicle, which transal.Bion can be initiated by varioua 
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7 m .7SV aet T braakase - entry - etc - ,n «» — r 

- p-iSrr^rifrr: :r the vahicie ,or di ~ 

BM vi— M r e ° Ver ' COmm,nlcatlon with the vehicle can be 

thTc.nl T t,MS OCCUP<M,t ^ eOWB,UnlC - t * '"formation to 

the central .tation or vice veraa. Tor example, the central 

or liblT aCtlVate ' Wlthl " VehiCle ' 
or audible) or even vehicle disabling device.. 

d.*.™,, I*" ! r ° adly iBVentlon ^-te^piate. . method of 
determining the unauthorised movement of and location of a 

"a^Lrr'T 0b3 ' Ct ^ ^ n ^«tio„.l signals are 

transmitted to the object which comprise, ,n. . tep . of receiving 
and converting the coded navigation signal i„ to a coded obje 
.Lna ° n te r'" 18 ^ 9 - ■»««- «— object location' 

3lon 11 6 ^ COmPari80n tC thB «*™* «— obiect 

oo^c L I" ' *"I abllShi,,fl * • i9Bal action between the 
lllZl* V" ntMl — tion ^ «»on.e to unauthorised 
" Z tZ, , th " T" 1, tr «^* ^>b.W> Nation .i C nal 

.L i ♦ T " ' ^ deCOdln9 COded 

•ignal to dm*ajmiam th» locatlor of the object. 

vehicle ' nVentl0n al "° include » an -PP-ratu. for. locating a 
vehicle which comprise, a pi ur . llty of aetecter . on ^ 

with each monitory to, . «x«e rent unauthorised access 
condition, a navigation receiver in the vehicle for receiving and 
converting . „ ^ ^ ^ *- - 

code, a sign.! transmission means the vehicle which may^e 
activated *o »u*ometi«iiy M11 a eentral „ J 

n\:?: 1 : 9 a vehlcie identity cw,e - - c — — 

to the detectors, to the navigation receiver, to the signal 
transmission mean, and to the storage mean, which is operable in 
response to operation of on. or more of the detector, to generate 

receiver and the signal transmission mean, and to generate and 
provide to the signal transmission mean, a coded signal including 
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th. vehicle identity code, the vehicle position code end the 
unauthorised .cce.s code for tran.mi.sion to the central £ 

which The / nVenti ° n 8Uo en obj.ct-locatino . wt l 

which comprise. . mobile telephone b.». station. .„ et , 3 e Ct 
» including first „c.iv„ mean. for recelvlng ..teiu^"'^ 
• iOn.1. including location signal, defining object loca " n tn 

r:;: :::::r tte : operabie to «— « - ™- l 

Station fT a 4 t " nW,ltt - — th. object, a central 
.t.tion for receiving messages, acce.. mean, at the object 
operable to produce a sional with , °°ject 

OJect including ^^JT ~~ 

iocotion ° f the ^r.i 9 : r 

T* T 8t ° b3eCt for "living the acce.. code 

; i.c\ rrr ,i9nai8 and - «» *-"on s i9 t~ 

tran 8 ;? t !' ^ t0 mean, to 

teTple b me "" 9e ^ Central — 'he mobile 

telephone ba.e .tation. and with the me,.age including the 
position of the object. 

p l «r.litrof n det.c r t eWb0dl, " ent inVentlVe aPPa " tU » co "* ri "" - 
mo^i"! T , deteCt0r8 ° n th ' vehicl « «"h each of the detectors 

Z»l IIZ OF " """"" — th " te - — « to the vehicle "nd 
being able to cause generation of a respective first code in 

navigation receiver in the vehicle for receiving navigation code, 
fro. . plurality of orbiting satellite, and converting the 
navigation code, to a vehicle location second code, a .1.1 
tran. B i..i on mean, in the vehicle which .ay „. act va ted to 

™: a " y cali a eentrai - - tran..!..:^; I. and 

I ollZlT • «icroproce..or. m«„ory mean, .toring 

^-nTc" . Pr09r8m and " 0rin9 dat * t0 ' Pressing, a bu. 
-an connecting the m«ory mean, and the microproce..or. and an 

interface mean, connecting the bu te the navlgation 

receiver, to the transmission mean, and to the plurality of 
lectors, with the microcomputer being programed to activate the 
navigation receiver and the signal tran.mis.ion mean, and genera,: 
the re.pectlve unauthorised acce.. and/or movant code ln 98nerate 
raapon.. to operation of one of the detector, and to provide a 
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^wiiotruction and operation wm ^ 
understood from the following detaiied d\. i " 

invention; lth tne Present 

FIGURES 5a. 5b and 5c Is a fl«. * 
to output data fron, a vehicle in -~ !T ° f ****** operati °" 

invention; in accorta "« »Uh the present 
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Fig. 6; 

FIGURE 9 is a flow chart for the receive mode 
of operation) and 

FIGURE 10 ia a flow chart for interrogation, by 
5 way of Navstar codes, for example, for finding vehicle 
location, appearing with Figure 8. 
OW THE DRAWINGS 

Referring to Figs. 1 and 2, the anti-theft and 
locating system of the present invention is generally 
10 illustrated as comprising a vehicle 12, which is 

linked to a global positioning system 14, a cellular 
telephone system 16 and an authorization transmitter, 
hereinafter a personal transmitter, 18. As 6hown, the 
global positioning system may comprise a plurality of 
15 satellites 20, 22, 24, which provide timing and position 
data as provided, for example, by the Navstar system. 

The cellular telephone system includes a 
plurality of cells, such as the cells 26, 28, each having 
transmitting and receiving equipment 30 connected to a 
20 mobile switching office 32. The mobile switching office, 
as is well known, is tied to a telephone exchange 34, 
which may establish connections between the mobile 
• switching office 32 and a central security office, here- 
inafter a dispatch office, 36. The system techniques and 
25 details of operation of cellular systems are well known 
in the art and will not be discussed further herein, with 
exception of reference to function in the operation of 
the system between the vehicle 12 and the dispatch office 
36. 

30 The vehicle 12 is shown as comprising all of 

the elements necessary for the anti-theft and position 
locating features of the invention. The vehicle 12 is 
therefore seen as comprising, or more specifically having 
thereon or attached thereto, a plurality of antennae 38, 

35 40, 42 and 44, which are respectively connected to a GPS 
receiver 46, a cellular mobile telephone transceiver 48, 
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and a disarm receiver 50. As shown, the disarm receiver 
50 disarms the vehicle portion of the system upon proper 
operation of the personal transmitter 16 which senses a 
user code to the disarm receiver by way of an antenna 
5 52. As an alternative, the disarm receiver and the 
personal transmitter could operate on the basis of the 
well-known infrared techniques, such as employed in 
remote control of television sets, video cassette 
recorders and the like. 
10 Th « apparatus in the vehicle is also seen as 

comprising a central processing unit (CPU) 54, a read 
only memory (ROM) 56, a random access memory (RAN) 58, a 
peripheral interface adapter (PIa) 60, a further peri- 
pheral Interface adapter 62, and a modulator-demodulator 
15 (MODEM) 64, all interconnected by way of a data bus 66. 
The PIA 62 is also provided with logic outputs 68 and 
logic inputs 70 for the purposes set forth below. 

The system is also provided with a power supply 
72, including the vehicle power supply, and a back-up 
20 power supply for supplying all of the components. 

Fig. 2 illustrates one possibility of how the 
^ apparatus may be physically set up and interconnected. 
m In addition. Fig. 2 illustrates a wired keypad 18' as the 
personal transmitter, which is connected by way of the 
25 logic inputs 70 to the PIA 62 to bypass or deactivate, as 
desired, the disarm receiver 50. 

Also shown in Fig. 2 is an ignition disable 
line 76 and an ignition status line 78. 

In Fig. 3, the keypad 16 (18*) is separately 
30 illustrated as a device for transmitting digital data to 
the PIA 62, either indirectly (via the disarm receiver 
50) or directly (via the logic inputs 70). 

In Fig. 4 a portion of the vehicle 12 is illus- 
trated as comprising a door 80 having a -coded door lock 
35 which may be unlocked by way of a keypad 18 1 ', which 
transmits an unlock signal to the PIA 62 for, in turn. 



1277400 



-7- 



release of the lock. 

As discussed above, all of the elements in or 
at the vehicle .ay be Installed in a single package, 
which is perhaps located in the trunk of the vehicle with 
* the antennae Mounted at a suitable location or locations. 

A conventional Havstar receiver provides rang- 
ing information from at least four CPS satellites (only 
three shown) and their ephemeris data to the microproces- 
■or to conpute vehicle position. Alternately, some 
10 Havstar receivers contain an Internal microprocessor to 
compute vehicle position and provide data output in the 
for* of a standard RS232 output to the data bus by way of 
the PZA €0. 

In either case, the Microprocessor {CPO 54) 
15 would be employed to ascertain vehicle status and alert a 
central dispatch station 36 of the vehicle condition and 
location through the duplex cellular aobile telephone 
link utlilrlng the MODEM €4. The Microprocessor nay be 
of conventional design, as set forth below, and comprise . 
20 the CPO 54, the ROM 56, # whlch stores the program Instruc- 
tions for carrying out programs of the type set forth 
^ below; the RAM 59, which stores intermediate results; and 
. the MODEM 64, which Is employed to couple data to and 
from the bus 66 and the cellular mobile telephone 
25 transceiver 48. In addition. It includes the PIA's 60, 
62, respectively, for receiving data from the Havstar 
receiver 46 and auxiliary vehicle sensing and control. 

In order to reduce power consumption, it is 
preferable that the CPO 54 be of complementary metal- 
30 oxlde-semlconductor (CMOS) construction. If, as men- 
tioned above, the Havstar receiver 46 Includes Its own 
microprocessor, the CPO 54 could be an 8 or 16 bit 
processor; however. If all computations are to be per- 
formed by the CPO 54, a 16 or 32 bit processor would be * 
35 required, such as the newer CMOS version of the 68000, 
since the Havstar calculations require about 100K of 16 
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The auxiliary logic inputs and outputs are 
employed to expand the microprocessor's active role in 
protecting the vehicle. These inputs/outputs 70, 68 can 
also be optically coupled or otherwise clamped to further 
isolate the microprocessor against electrical transients 
which may be unintentionally, or even intentionally, 
induced. One of the inputs, the input 78 of Fig. 2, 
provides the ignition status to automatically lock-in the 
vehicle's present position data when the ignition is 
switched off. This activates the microprocessor watch- 
dog function and any unauthorized movement of the vehicle 
would alert the microprocessor 54 to call the central 
dispatch office 36 by way of the cellular mobile 
telephone data link, when activated, the microprocessor 
54 would identify itself to the central dispatch office, 
furnish its location, the nature of distress, and 
periodically up-date its position based upon distance 
traveled and rate of travel. 

Authorised movement of the vehicle is permitted 
by unlocking the microprocessor watch-dog function by 
pressing a button on the personal transmitter 18, which 
stores the user authorisation code, and which transmits a 
digital code word to the disarm receiver 50, much in the 
same manner as a remote control garage opener. In the 
alternative, the watch-dog function would be unlocked by 
entering the user authorisation code from an auxiliary 
keypad 18, 18 1 . The inputs 70 can also be connected to 
provide standard anti-vandalism functions to form a fully 
integrated vehicle protection system. For example, the 
inputs may be connected to motion/shock detectors to 
sense the forcing of locks, window breakage or the 
forcing open of the hood or trunk. They can comprise an 
audio window breakage detector, an internal ultrasonic 
motion detector or the like. In addition, an input can 
be connected to a standard vehicle battery current 
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detector to alert the microprocessor of a door or trunk 
opening when an interior accessory light it activated. 
Other inputs can aenae movement (i.e.* change o£ posi- 
tion) of the vehicle. Bach input would occupy a separ- 
5 able logic input of the PIA 62 and thus have a unique 
address to alert the microprocessor of the nature of 
disturbance and pere.lt the proper alert to be issued to 
the central dispatch office. 

Auxiliary digital outputs froa the mlcro- 
10 processor are available to actively protect the vehicle 
and signal Its condition or status (armed/unarmed) to the 
owner. One output, for example, aay be made available to 
disable the vehicle starter. Another output will be 
available to disable the vehicle Ignition system (lead 76 
15 of Fig. 2) or. through similar outputs, to stop t^s 
vehicle by turning off the fuel supply, disabling the 
microprocessor-controlled carburetor of vehicle so 
equipped, or by applying the brake on microprocessor- 
assisted antl-skld braking systems. 

An output may also be used, for example, in 
conjunction with the peraonal tranamltter to flash the 
parking light, of the vehicle to acknowledge the micro- 
processor watch-dog function has received the proper 
access code and acknowledge disablement. 
25 These combinations of functions form the active 

protection of the vehicle In which the microprocessor 
initiates a call to the central dispatch office with the 
nature of this disturbance and the assistance required by 
aecurlty personnel. In a similar manner, some of the 
30 digital input, ean be activated by the driver to request 
road ...l.tanee fro. the central dispatch office as may 
occur with respect to flat tires, engine trouble and the 
like, or the request may concern navigational ••• 4 «- 
tance. In the latter case, verbal comnunlcatione could 
35 be established with the central dl.patcb office by way of 
the cellular -©bile telephone link. The .oblle telephone 
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therefore may not require a handset, although one may be 
provided. - 

An alternate mode of operation can be initiated 
over the duplex cellular mobile telephone system from the 
central dispatch office since each microprocessor 54 will 
be issued a unit serial number. Unlike the user program- 
mable unlock entry code which is entered by the personal 
transmitter and which can be changed by the owner, the 
unit serial number is installed and resides only in the 
ROM 56. As a result, the central dispatch office can 
initiate a response from the microprocessor 54 by Issuing 
the proper serial number ever the cellular link* The 
microprocessor can then respond with the vehicle location 
in the case where the vehicle is stolen when the anti- 
theft function was disarmed or otherwise bypassed. This 
also provides the protection for the vehicle even if the 
user authorization access code were to be observed and 
entered by an unauthorized person. 

Another response of the microprocessor is to 
initiate a self-diagnosis routine and respond to system 
check operation periodically and automatically. In addi- 
tion, the microprocessor may be employed to aid in 
* recovery of a stolen vehicle by activating the proper 
auxiliary output to stop^the vehicle, as mentioned above, 
with respect to ignition, fuel, carburetion, brakes or 
the like, for example when the vehicle is being pursued 
by the police. 

The above description embodies the basic con- 
cept and sets forth the structure for carrying out the 
invention of an active anti-theft device. It should 
therefore be noted that some protection be included to 
protect the main antennae. Preferably these antennae and 
the disarm receiver are designed as a single multi-band 
rfntenna. Since the Navstar signal is high (1575 mHx) and 
the cellular telephone network is also high (800-900 
mHz), the antennae will be small, and it is therefore 
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possible to install two antennae for redundancy. It is 
also possible to monitor the antennae impedance or their 
nearby stray capacitance to detect changes and automati- 
cally alert the central dispatch office of present loca- 
5 tion. Since the MODEM 64 establishes the data rate, and 
present data rates of 1200 bits/second are common, data 
transfer will occur in a fraction of a second once a 
clear channel is secured. Alternately, several antennae 
■ay be phased together using stripline techniques to 
10 construct a flat distributed antenna array and, for 
example, in a fiberglass rooftop or trunk lid, making 
destruction of the entire* array highly unlikely. 

It should also be noted that while the fore- 
going description has been geared to the Navstar system 
15 and the cellular mobile telephone system, alternate 
systems are also applicable. For example, the N avatar 
signals may be augmented to reduce or aid in computa- 
tional power as proposed in the aforementioned U.S. 
4,445,118, another involves the improved mobile cellular 
20 systems which are fully digital. " 

Turning to Figs. 5A, B and C. a flow chart of oper- 
ation with respect to the vehicle is Illustrated, which is 
. basically self-explanatory. The upper portion <Fi g . 5A , 
relates to the use of the Ignition to activate the 
25 system. The following portion of the flow chart relates 
to the Navstar start-up time from the request for Navstar 
position to the storing of the position in the RAM 58. 
The next following portion of the flow chart (5B) relates to a 
detection of movement through repetitive transmission of 
30 the Identification of the CPU 54 and the then present 

position of the vehicle. Each of the check loops (5C) also 
indicates the arm of individual anti-theft elements. 
Although only four check loops have been illustrated, 
many others could, of course, be employed, with the final 
35 result being a renewed position request to be calculated 
from the Navstar position information. An additional 
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, . ..v be provided to check if the .y.tea has 

loop ot loop. «y N provl ^ uto 

been turned on or off. Tot ««p . ^ 

. ***** tor instance aee i"*** 

, »i„ 6 the fir-t check concern, acti- 
ng.. 6-10. m Fi9- «» tne ..--ntlally an 
vatlon of the anti-theft .ystea and i. e..entl.lly 

on/off to -it, ^ 



1. Send .Ignal to turn on o, : of f 

the , y ,te« in the vehicle " 

2. *egue.t vehicle location 
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3. 'end disabling .ignal. I.e., ^ 

ignition 

4. send Savstar .ignal in the ^ 
area 



»k. €iL chart for the above «enu is Hlu«- 
i. "nth ch the input 1. the vehicle iden- 

trated in rig. 7 in atlon ^ if *he 

10 « 1-ope^ opt- 

l! i!« a* . .i,„.l Indicating * «ong code. « 
U * *£lv« the r!,ht-h.nd aide of Ft*. 7 .PPli- 
pr oper. bo-.v«. £^ . flwf ch . ct f or a -enu con- 

» — ^-^j: rr. sr r 

vl «ed to loop back to the input. « th ^ 
rect. h~ev.r. the ^^^"^ L tr.n..ltted 
30 on .ignal i. """-^ ^T.oue.ting vehicle location 
in the area, the «Cfc code for q 
I. tr.n..ltted and the .y.t« then .wltche. 

receive .ode. lUtt .tr.ted in the fl~ 

The receive . vehicle and 
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nature of the disturbance. If the vehicle Identification 
and location codes correspond, the position thereof in 
Cartesian coordinates is provided to the mobile telephone 
system and activates a map prog r a. by way of which the 
•uthorities say be informed of vehicle location. On the 
other hand, the mapping program provides for • display of 
the vehlele Identification fro. a location and nature of 
disturbance so that the authorities or service personnel 

■ay be notified. 

If in the receive mode the identifications are 
not the same, the input may be sent a new emergency call 
and the vehicle identification may be stored for proces- 
sing. This may Include a search for the owner identifi- 
cation. This information is then questioned to determine 
if there Is a diagnostic error, and if so, the vehicle 
identification is displayed. If not, the vehicle owner 
•ay be called for a notification and the position of the 
vehicl may be determined as mentioned above for actlvia- 
tion of the mapping program. 

Fig. 10 is a flow chart for receiving requested 
H.vst.r codes. Here, the vehicle identification and the 
Havstar code requests are input in order to retrieve the 
mavstar codes which are transmitted to the vehicle. 

Apparatus for carrying out the invention may be 
a new fully integrated structure or, as mentioned above, 
•ay be an integration of well-known off-the-shelf com- 
ponents. Components of which may serve the purpose for 
constructing the apparatus and practicing the present 
invention are set forth in the following schedule. 

SCHEDULE OF COMPOHBMTS 

Reference DESIGNATION AHD HX WOPXCTORBR 

18 ., S0 Digital Key Switch, Radio Shack 49-535 

4S ' Savcore I W . Collins Industrial GPS 

products, Rockwell International, Cedar 
35 Rapids, Iowa 

48 Mobile Telephone, Radio Shack 17-1002 
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CMOS STD Bus B0C65A CPU Card. 78C15. Pro- 
Log Corp., 2411 Garden Road. Monterey. 
California 

CMOS STD Bus. 64 kByte RAM/BPROM Card 
77C08. Pro-Log Corp. 

CMOS STD Bus. Dual Oart Card 73C04, Pro-Log 
Corp. 

CMOS STD Bus Input/Output Port Card 
76C04, Pro-Log Corp. 
STD-138-300/1200 Baud Mode. Card, Micro 
Link, 14602 north U.S. Highway 31. Canoel, . 
Indiana 

STD Bos Card Rack. 6 Cards, BROW. »ro- 
Log corp. 

The software for implementing the system and 
the converse, of the codes to local map coordinates. 
Including city street address and the like may be pro- 
vided by Hunter Systeas Company, Inc.. 5775 E. Los 
Angeles Avenue. Suite 103. Si-i *U*9. California. The 
data processing using this software k. preferably done at 
the dispatch station, although r- can be done at the 

vehicle if so desired. 

Although I have described »y invention by 
' reference to particular Illustrative esbodtaents and 
•odes of operation thereof, -any changes and modif ica- 
tlons of the invention .ay become apparent to those 
skilled in the art without departing fro. the spirit and 
.cop. of the invention. While the system ha. been described in 
conjunction with . vehicle, several aspect, of the invention 
na v. utility with respect *o theft or unauthorised relocation 
oPany object lmpl~ts« with the system, such a. a valu.b 1. 
.rt object or the like. 1 therefore intend to include within 
the p. .nt warranted hereon .11 such change, and modification, 
a. may reasonably .nd properly be included within the scope of 
my contribution to the art. 
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The embodiments of the invention In which an 
exclusive property or privilege is claimed are defined 
as follows: 

1* A method of determining the unauthorized 
movement of and location of a randomly positioned 
object in which coded navigational signals are 
transmitted to the object comprising the steps of: 

receiving and converting the coded navigation 
signals into a coded object location signal; 

establishing an approved coded object 
location signal; 

testing the object coded location signal to 
determine movement of the object in comparison to the 
approved coded object location signal; 

establishing a signal connection between the 
object and a central station in response to 
unauthorised relocation of the object; 

transmitting the object location signal to 
the Central station; and 

decoding the coded object location signal to 
determine the location of the object. 

2. The method of Claim 1, wherein the object 
is a vehicle* 

3. The method of Claim 2. and further 
including the step of activating a device on the 

'vehicle in response to a coded signal from the central 
station to the vehicle. 

4. Apparatus for locating a vehicle and for 
activating a device in the vehicle upon unauthorized 
access to and/or unauthorized movement of the vehicle, 
comprising: ' 

a navigation receiver in the vehicle for 
receiving and converting a plurality of navigation 
codes into a vehicle position code; 

means for establishing an approved vehicle 
position code; 



1277400 



-16- 

means for cyclically testing the vehicle 
position code against the approved vehicle position 
code; 

signal transmission and receiving means in 
the vehicle which may be activated to automatically 
call a central station when the vehicle position code 
is different than the approved vehicle position code, 
and to receive a signal activated by the central 
system; 

storage means for storing a vehicle identity 

code; 

a device operable to perform one or more 
functions in the vehicle; and 

cortrol means connected to said signal 
transmission means and receiving metns; to said storage 
means and to said navigation receiver to activate said 
signal transmission means in the event of unauthorised 
access and/or movement of the vehicle and to send a 
coded signal of the vehicle's position code and 
identity code to a central station, and upon receipt of 
a coded signal from the central station, to operate 

said device. 

5. The apparatus set forth in Claim 4. 
wherein said device comprises; 

disabling means effective to disable one or 
more operational systems of the vehicle to hinder 
further unauthorised movement of the vehicle. 

6. X method of locating a vehicle which has a 
vehicle identity code stored therein, comprising the 
steps of: 

monitoring at least one vehicle condition to 
detect unauthorised access to and/or movement of the 
vehicle; 

operating a navigation receiver in response 
to detection of unauthorised access and/or movement to 
receive a navigation code from navigation code 
transmitters and converting the same to a position code 
prescribing the location of the vehicle; 
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comblning the vehicle identity code and the 
vehicle condition; 

generating a coded signal representing the 
type of unauthorised access and/or vehicle movement 
being performed; 

combining the coded signal representing the 
type of unauthorised access and /or movement with the 
vehicle identity code and the vehicle position code; 

generating a position code to form a coded 
signal for transmission; 

activating a signal transmission means in the 
vehicle to automatically call and establish a 
communication link with a central station; 

transmitting the coded signal to the central 
station over the signal transmission means and the 
commun ication link; 

receiving the coded signal at the central 
station; and 

decoding the coded signal to determine 
vehicle identity and the type of unauthorised access to 
the vehicle and/or the movement thereof and the 
location thereof. 

7. The method of Claim 6, wherein said signal 
transmission means is a radio telephone instrument. 

8. The method of Claim 6, wherein the step of 
monitoring is further defined as monitoring a plurality 
of different vehicles. 

9. The method of Claim 6, wherein the steps 
of transmitting, receiving and decoding are cyclic to 
update vehicle location. 

10. The method of Claim 6. and further 
comprising the steps of: 

storing an authorised access code in the 

vehicle; 

generating an access code to obtain access to 
the vehicle; 
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comparing the generated access code vlth the 
authorized access code; and 

preventing transmission from the navigation 
receiver when the two access codes agree. 

11. Apparatus for locating a vehicle , 
comprising! 

a plurality of detectors on the vehicle, each 
monitoring for a different unauthorised access 
condition; 

a navigation receiver in the vehicle for 
receiving and converting a plurality of navigation 
codes into a vehicle position code; 

a signal transmission means in the vehicle 
which may be activated to automatically call a central 
station; 

storage means for storing a vehicle identity 

code; and 

control means connected to said detector* • to 
said navigation receiver, to said signal transmission 
means and to said storage means* said control means 
being operable In response to operation of one or more 
of said detectors to generate an unauthorised access 
code and to communicate with said navigation receiver 
,and said signal transmission means and to generate and 
provide to said signal transmission means a coded 
signal including the vehicle identity code, the vehicle 
position code and the unauthorized access code for 
transmission to the central station. 

12. The apparatus of Claim 11, wherein the 
signal transmission means is a radio telephone 
instrument. 

13. The apparatus of Claim 11, and further 
comprising decoding means at the central station for 
decoding the coded signal to determine vehicle 
Identity, vehicle position and the type of unauthorized 
access. 
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14. The apparatus of Claim 11, wherein said 
control means comprises timing means for controlling 
repetitive transmission of the coded signal and 
updating means for updating the coded signal with 
respect to the vehicle position code* 

15* The apparatus of Claim 11, wherein one of 
the detectors monitors door opening, and further 
comprising: 

authorised access code means storing an 
authorised access code; 

access code generating mesne operable to 
generate an access code; and 

code comparison means connected to compare 
said generated and authorised access codes and 
connected to said control means to deactivate said 
control means and permit entry into the vehicle. 

16. Apparatus for locating a vehicle* 
comprising: 

a plurality of detectors on the vehicle, each 
of said detectors monitoring for a respective 
unauthorised access to the vehicle and able to cause 
generation of a respective first code in response to an 
unauthorised access and/or vehicle movement; 

a navigation receiver in the vehicle for 
receiving navigation codes from a plurality of orbiting 
satellites and converting the navigation codes to a 
vehicle location second code; 

a signal transmission means in the vehicle 
which may be activated to automatically call a central 
station via a transmission link; and 

a microcomputer comprising a microprocessor* 
memory means storing an operating program and for 
storing data for processing, bus means connecting said 
memory means and said microprocessor, and interface 
means connecting said bus means to said navigation 
receiver; to said transmission means and to said 
plurality of detectors, said microcomputer programmed 
to activate said navigation receiver and said signal 
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tr.n.mi.aion mean, and generate the "•P«« ti ** te 

unauthorized «-7" cement code in re.pon.e 

operation of one of aaid detectors and to provide a 
coded aignal including aaid first and aecond codes to 
.aid signal transmission means for transmission to the 

central station. 

17. The apparatus of Claim 16. wherein one of 

aaid detectors is a shock detector. 

18. The apparatua of Claim 16. wherein one of 
.aid detectors is a window breakage detector. 

19. The apparatus of Claim 16. wherein one of 
•aid detector* is an ultrasonic motion detector. 

20. The apparatus of Claim 16. wherein one of 
said detectors is a battery current detector. 

21. The apparatus of Claim 16. wherein one of 
•aid deteetora is a movement detector for detectirig a 
change in position of said vehicle. 

22. The apparatus of Claim 16. and further 
compriaing key mean, comprising a keypad for generating 
access codes, an access code storage section storin 9/ an 
authorized access code, and access code receiving means 
for receiving and comparing the stored and generated 
access codes, said access code receiving meana 
connected to aaid microcomputer to signal the 

'microcomputer to prevent activation of said navigation 
receiver and said signal transmission means in response 
to agreement of the two access codes. 

23. The apparatus of Claim 22. wherein said 
keypad ia mounted in a door of the vehicle and 
connected to aaid access code receiving means. 

24. The apparatua of Claim 22. wherein aaid 
keypad comprises an electromagnetic transmitter and 
•aid access code receiving meana comprises an 
electromagnetic receiver. 
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25. An object locating system comprising: 

a mobile telephone base station; 

an object including first receiver means for 
receiving satellite transmitted signals including 
location signals defining object location; 

an access transmitter operable to transmit an 
authorized access code to the object; 

transmitter means at said object; 

a central station for receiving messages; 

access means at the object operable to 

produce a signal- 
said transmitter means at said object 
including message forming means operable to form a 
message including the location of the object from the 
location signals; and 

control means at said object for receiving % 
the access code and the location signals and responsive 
to said locution signal and the lack of the access code 
to activate said transmitter means to transmit the 
message to s*id central station over said mobile 
telephone base station, said message including the 
position of the object. 

26. The object locating system of Claim 25, 
.wherein said control means comprises: 

a first memory for storing an operational 

program; 

a second memory for storing position signals; 

and 

a processor for forming messages in response 
to the program and the stored position signals. 

27. The object locating system of Claim 
wherein the object is a vehicle. 

28. The method set forth in Claim 6. and 
further including the step of communicating a coded 
activation signal from the central station to the 
vehicle, the coded activation signal operating to 
activate one or more selected devices on the vehicle. 
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29. The method set forth in Claim 6 and 
further Including the step of activating said 
navigation receiver in response to a signal caused by 
unauthorized access to the vehicle and/or received from 
said central station. 

30. The apparatus set forth in Claim 11, and 
further including: 

receiver means on said vehicle for receiving 
a second coded signal from said central station; and 

said control means is effective to activate 
said navigation receiver in response to receipt of said 
second coded signal from said central station and/or in 
response to operation of one or more of said detectors. 

31. The apparatus set forth in Claim 30, and 
further including at least one device on said vehicle 
operable by said control means in response to receipt 
of said second coded signal. 

32. The apparatus set forth in Claim 11, and 
further including receiver means on said vehicle for 
receiving a second coded signal from said central 
station, and at least one device on said vehicle 
operable by said control means in response to receipt 
of said second coded signal. 

# 33. The apparatus set forth in Claim 31 or 32 

wherein said device may comprise an audible alarm 
and/or a disabling mechanism. 
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